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(54) MANUFACTURING CONTROL SYSTEM AND METHOD

(57) Provided are a manufacturing control system
and method. The manufacturing control system compris-
es: a feeding apparatus, a clamp apparatus, and a car-
rying apparatus, wherein the feeding apparatus is used
for identifying battery cell models of received battery
cells, sending the battery cell models to an upper com-
puter, storing the received battery cells after the upper
computer determines that the battery cell models meet
conditions, and performing a binding operation on the
battery cell meeting the conditions after a number of the
stored battery cells meeting the conditions reaches a set
number, so as to obtain an initial material; the clamp ap-
paratus is used for testing the initial material to obtain a
material to be discharged; and the carrying apparatus is
used for, according to a scheduling signal sent by the
upper computer, moving an object to be moved between
the feeding apparatus and the clamp apparatus, wherein
the object to be moved comprises the battery cell, the
initial material and the material to be discharged.
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Description

TECHNICAL FIELD

[0001] The present application relates to the field of manufacturing industry control technologies, and more particularly,
to a manufacturing control system and method.

BACKGROUND

[0002] In the manufacturing industry, all production systems can improve a manufacturing speed through a process
operation. However, an existing manufacturing apparatus mostly produces one of specific products in a targeted way,
which is difficult to meet a model change requirement of production, resulting in a small production application range of
manufacturing apparatus.

SUMMARY

[0003] In view of this, the embodiments of the present application aim to provide a manufacturing control system and
method. The present application can meet the needs of various production products, thus achieving the effect that the
manufacturing control system can be applied in a wider range.
[0004] In a first aspect, an embodiment of the present application provides a manufacturing control system, comprising
a feeding apparatus, a clamp apparatus, and a carrying apparatus, wherein:

the feeding apparatus is used for identifying battery cell models of received battery cells, sending the battery cell
models to an upper computer, storing the received battery cells after the upper computer determines that the battery
cell models meet conditions, and performing a binding operation on the battery cells meeting the conditions after a
number of the stored battery cells meeting the conditions reaches a set number, so as to obtain an initial material;

the clamp apparatus is used for testing the initial material to obtain a material to be discharged; and

the carrying apparatus is used for, according to a scheduling signal sent by the upper computer, moving an object
to be moved between the feeding apparatus and the clamp apparatus, wherein the object to be moved comprises
the battery cell, the initial material and the material to be discharged.

[0005] According to the manufacturing control system provided by some embodiments of the present application, the
manufacturing control system can be more automated by cooperation of the feeding apparatus, the clamp apparatus,
and the carrying apparatus. Further, the feeding apparatus identifies the battery cell models of the received battery cells,
and sends the battery cell models to the upper computer for verification, the battery cell model is used as one battery
cell in the initial material for subsequent processing after passing the verification, so that the models are identified, and
the battery cells meeting the conditions are selected according to current needs. Based on the fact that the feeding
apparatus may identify the models first before using the battery cells, according to the current needs, the battery cells
may be used as long as the battery cells meet the current needs, so that the models of the received battery cells of the
manufacturing control system may not be limited, or the manufacturing control system may not only process one model
of battery cell, thus improving an application range of the manufacturing control system.
[0006] In combination with the first aspect, the embodiment of the present application provides a first possible imple-
mentation of the first aspect, wherein: the manufacturing control system further comprises:

an unloading apparatus used for performing a discharging preparation operation on the received material to be
discharged; and

the carrying apparatus further used for moving the material to be discharged from the clamp apparatus to the
unloading apparatus.

[0007] The manufacturing control system provided by some embodiments of the present application may also be
additionally provided with the unloading apparatus, which may discharge the material to be discharged from a same
outlet, so that the manufacturing control system may more orderly and better implement effective control of flow.
[0008] In combination with the first aspect, the embodiment of the present application provides a second possible
implementation of the first aspect, wherein: the carrying apparatus comprises:
an alabaster paper detection assembly used for performing alabaster paper detection on an empty fixture to be detected,
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and moving the empty fixture to be detected to the feeding apparatus after the alabaster paper detection is qualified
upon detection.
[0009] According to the manufacturing control system provided by some embodiments of the present application, the
alabaster paper detection may also be performed before the battery cells enter the feeding apparatus, so that the
manufacturing control system may detect whether alabaster paper models are replaced correctly and whether newly
replaced alabaster paper is skewed or damaged after the alabaster paper models may need to be replaced due to
different depths of alabaster paper materials needed for producing different models of battery cells, thus reducing
defective materials produced during subsequent production, and improving a yield of the manufacturing control system.
[0010] In combination with the first aspect, the embodiment of the present application provides a third possible imple-
mentation of the first aspect, wherein: the carrying apparatus further comprises: an upper shaft, a lower shaft, and an
upper-lower-shaft grating-ruler closed-loop detection device;

the upper shaft and the lower shaft are used for clamping the object to be moved; and

the upper-lower-shaft grating-ruler closed-loop detection device is used for detecting a detection distance between
the upper shaft and the lower shaft, comparing the detection distance with a current distance between the upper
shaft and the lower shaft, and sending an alarm signal in the case that a distance difference between the detection
distance and the current distance determined by the upper shaft and the lower shaft is greater than a first set threshold.

[0011] According to the manufacturing control system provided by some embodiments of the present application, the
distance between the upper shaft and the lower shaft may also be detected by the upper-lower-shaft grating-ruler closed-
loop detection device, then whether the distance between the upper shaft and the lower shaft is reasonable may be
determined by distance comparison, and in the case of being unreasonable, an alarm may be given to inform relevant
personnel, so that when the distance between the upper shaft and the lower shaft is unreasonable, effective rectification
can be implemented, thus improving a reasonability during production by the manufacturing control system.
[0012] In combination with the first aspect, the embodiment of the present application provides a fourth possible
implementation of the first aspect, wherein: the carrying apparatus further comprises: a pressure detection device; and
the pressure detection device is used for, after the carrying apparatus moves a pressure verification fixture to a clamp
apparatus to be verified, detecting a current pressure value of the clamp apparatus to be verified when the clamp
apparatus to be verified is operated, comparing the current pressure value with a set pressure value of the clamp
apparatus to be verified, and sending an alarm signal if an absolute value of a pressure difference between the current
pressure value and the set pressure value of the clamp apparatus to be verified is greater than a second set threshold.
[0013] According to the manufacturing control system provided by some embodiments of the present application, the
pressure of the clamp apparatus to be verified may also be detected by the pressure detection device, then whether the
pressure capable of being applied by the clamp apparatus to be verified is normal may be determined by pressure
comparison, and in the case of being abnormal, an alarm may be given to inform relevant personnel, so that when the
pressure capable of being applied by the clamp apparatus to be verified is abnormal, effective rectification can be
implemented, thus improving a reliability during production by the manufacturing control system.
[0014] In combination with the first aspect, the embodiment of the present application provides a fifth possible imple-
mentation of the first aspect, wherein: the carrying apparatus further comprises: a temperature detection device; and
the temperature detection device is used for detecting temperature data at a position of the carrying apparatus.
[0015] According to the manufacturing control system provided by some embodiments of the present application, the
temperature data at the position of the carrying apparatus may also be detected as temperature feedback, so that
relevant personnel can better understand operation of the manufacturing control system.
[0016] In combination with the first aspect, the embodiment of the present application provides a sixth possible imple-
mentation of the first aspect, wherein: the feeding apparatus comprises: a controller, a scanner, and a binding device;

the controller is used for controlling the scanner to identify the battery cell models of the received battery cells, and
sending the battery cell models to the upper computer;

the scanner is used for identifying the battery cell models of the received battery cells; and

the binding device is used for performing the binding operation on the set number of battery cells meeting the
conditions, so to obtain the initial material.

[0017] According to the manufacturing control system provided by some embodiments of the present application, the
feeding apparatus comprises the controller, the scanner, and the binding device, and the feeding apparatus may detect
the models of the battery cells, and perform subsequent binding operation by cooperation of the controller, the scanner,
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and the binding device.
[0018] In combination with the first aspect, the embodiment of the present application provides a seventh possible
implementation of the first aspect, wherein: the clamp apparatus comprises a formation clamp; and
the formation clamp is used for performing a formation test on the initial material.
[0019] According to the manufacturing control system provided by some embodiments of the present application, the
clamp apparatus may also comprise the formation clamp, thus performing the formation test on the initial material.
[0020] In combination with the seventh possible implementation of the first aspect, the embodiment of the present
application provides an eighth possible implementation of the first aspect, wherein: the manufacturing control system
further comprises: a lower computer;

the formation clamp is further used for adjusting a pressure applied to the initial material to a first set value after
receiving the initial material, and sending a test request command to the lower computer after a temperature applied
to the initial material reaches a second set value; and

the lower computer is used for performing charging and discharging activation tests on the initial material after
receiving the test request command.

[0021] According to the manufacturing control system provided by some embodiments of the present application, the
clamp apparatus may also comprise a capacity clamp, thus integrating the formation test and a capacity test performed
on the initial material, and improving a production efficiency of products.
[0022] In combination with the seventh possible implementation of the first aspect, the embodiment of the present
application provides a ninth possible implementation of the first aspect, wherein: the clamp apparatus comprises a
capacity clamp; and
the capacity clamp is used for performing a capacity test on the initial material.
[0023] According to the manufacturing control system provided by some embodiments of the present application, the
clamp apparatus may also comprise the lower computer, and the formation test may be performed on the material by
cooperation of the lower computer and the formation clamp, thus activating the material.
[0024] In combination with the ninth possible implementation of the first aspect, the embodiment of the present appli-
cation provides a tenth possible implementation of the first aspect, wherein: the clamp apparatus comprises a plurality
of formation clamps and a plurality of capacity clamps;
wherein, the number of the formation clamps is smaller than that of the capacity clamps.
[0025] According to the manufacturing control system provided by some embodiments of the present application,
since a time needed for the capacity test is longer than that needed for the formation test, more capacity clamps are
provided, thus relatively balancing a production time, and improving a production efficiency.
[0026] In a second aspect, an embodiment of the present application provides a manufacturing control method, com-
prising the following steps of:

identifying battery cell models of received battery cells;

sending the battery cell models to an upper computer;

after the upper computer determines that the battery cell models meet conditions, storing the received battery cells,
and performing a binding operation on the battery cells meeting the conditions after a number of the stored battery
cells meeting the conditions reaches a set number, so as to obtain an initial material; and

testing the initial material to obtain a material to be discharged.

[0027] According to the manufacturing control method provided by some embodiments of the present application, the
manufacturing control system can be more automated by cooperation of the feeding apparatus, the clamp apparatus,
and the carrying apparatus. Further, the feeding apparatus identifies the battery cell models of the received battery cells,
and sends the battery cell models to the upper computer for verification, the battery cell model is used as one battery
cell in the initial material for subsequent processing after passing the verification, so that the models are identified, and
the battery cells meeting the conditions are selected according to current needs. Based on the fact that the feeding
apparatus may identify the models first before using the battery cells, according to the current needs, the battery cells
may be used as long as the battery cells meet the current needs, so that the models of the received battery cells of the
manufacturing control system may not be limited, or the manufacturing control system may not only process one model
of battery cell, thus improving an application range of the manufacturing control system.
[0028] To make the above objects, features and advantages of the present application more obvious and easier to
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understand, the following embodiments are given in detail with reference to the drawings attached.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] In order to more clearly illustrate the technical solutions of the embodiments of the present application, the
drawings that are required to describe the embodiments will be briefly introduced below. It should be understood that
the drawings below only illustrate some embodiments of the present application, and should not be regarded as limiting
the scope. Those of ordinary skills in the art can obtain other related drawings according to these drawings without going
through creative work.

FIG. 1 is a schematic block diagram of a manufacturing control system provided by an embodiment of the present
application matched with an upper computer.

FIG. 2 is a schematic block diagram of the manufacturing control system provided by some embodiments of the
present application matched with the upper computer and a lower computer.

FIG. 3 is a flow chart of a manufacturing control method provided by an embodiment of the present application.

[0030] Reference numerals: 10 refers to upper computer; 100 refers to feeding apparatus; 200 refers to clamp appa-
ratus; 210 refers to formation clamp; 220 refers to capacity clamp; 300 refers to unloading apparatus; 400 refers to
carrying apparatus; and 30 refers to lower computer.

DETAILED DESCRIPTION

[0031] The technical solutions of the embodiments of the present application will be described hereinafter with reference
to the drawings in the embodiments of the present application.
[0032] It should be noted that: similar reference numerals and letters indicate similar items in the following drawings,
so once one item is defined in one drawing, it does not need to be further defined and explained in the following drawings.
Meanwhile, in the description of the present application, the terms "first" and "second" are used to distinguish the
descriptions only and cannot be understood as indicating or implying relative importance.

Embodiment one

[0033] The embodiment of the present application provides a manufacturing control system. As shown in FIG. 1, the
manufacturing control system in the embodiment comprises a feeding apparatus 100, a clamp apparatus 200, and a
carrying apparatus 400.
[0034] The feeding apparatus 100, the clamp apparatus 200, the carrying apparatus 400, and other apparatuses in
the manufacturing control system in the embodiment may be in communication connection with one or more upper
computers 10. After receiving a control command from the upper computer 10, the feeding apparatus 100, the clamp
apparatus 200, the carrying apparatus 400, and other apparatuses perform corresponding actions according to the
received control command.
[0035] In some embodiments, the feeding apparatus 100, the clamp apparatus 200, and the carrying apparatus 400
above are all connected with a controller, and the feeding apparatus 100, the clamp apparatus 200, and the carrying
apparatus 400 may communicate with the upper computer 10 through the controller. Exemplarily, the feeding apparatus
100, the clamp apparatus 200, and the carrying apparatus 400 above may be respectively connected with the controller,
and the feeding apparatus 100, the clamp apparatus 200, and the carrying apparatus 400 may communicate with the
upper computer 10 through their respective controllers. Exemplarily, the feeding apparatus 100, the clamp apparatus
200, and the carrying apparatus 400 above may also be jointly connected with one controller, and the feeding apparatus
100, the clamp apparatus 200, and the carrying apparatus 400 may all communicate with the upper computer 10 through
the jointly connected controller.
[0036] Exemplarily, the controller may be a PLC (Programmable Logic Controller).
[0037] In some embodiments, a PLC of each apparatus of the manufacturing control system may communicate with
the upper computer 10 by using an Ethernet ADS (Automation Device Specification).
[0038] In some embodiments, in the embodiment, a communication mode between the PLC and the upper computer
10 may be as follows: the PLC assigns information to be transmitted to the upper computer 10 to a corresponding
variable, and the upper computer 10 reads a value of the corresponding variable to acquire corresponding information.
[0039] For example, a two-dimensional code of a first station needs to be transmitted to the upper computer 10, and
then the two-dimensional code of the first station may be assigned to the corresponding variable, such as ProductData01.
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strVariable01. The upper computer 10 may read a value of the variable ProductData01.strVariable01 to acquire the two-
dimensional code of the station above.
[0040] In an example, a variable ST02EnableRead corresponding to a second station has been currently assigned
as 1, and then the upper computer 10 may read a value of the variable corresponding to the second station for identification.
[0041] After reading the value of the variable corresponding to the second station, the upper computer 10 needs to
feed back processing corresponding to the value of the variable. In an example, if a current processing result corre-
sponding to the second station of the upper computer 10 is OK, the upper computer 10 assigns the ST02EnableRead
as 2, and if the current processing result corresponding to the second station is NG, the upper computer 10 assigns the
ST02EnableRead as 4. If the upper computer 10 is not needed to process data, whether the upper computer 10 finishes
reading is waited, and then the upper computer 10 assigns the ST02EnableRead as 2; otherwise, no assignment is made.
[0042] In the embodiment, the feeding apparatus 100 is used for identifying battery cell models of received battery
cells, sending the battery cell models to an upper computer 10, storing the received battery cells after the upper computer
10 determines that the battery cell models meet conditions, and performing a binding operation on the battery cells
meeting the conditions after the number of the stored battery cells meeting the conditions reaches a set number, so as
to obtain an initial material.
[0043] In some embodiments, PLCs of apparatuses of the manufacturing control system may communicate with each
other by using an Ethernet ADS (Automation Device Specification).
[0044] Exemplarily, in the embodiment, a communication mode between the PLCs of the apparatuses of the manu-
facturing control system may be as follows: a built-in program of a first apparatus may assign a program intermediate
variable to an output link variable, an input link variable of a second apparatus may acquire the output link variable of
the first apparatus through the ADS communication mode to be used as a value of the input link variable, and a program
of the second apparatus may assign the input link variable to a program intermediate variable of the program, thus
implementing data exchange between the PLCs of the apparatuses.
[0045] Taking communication between the carrying apparatus 400 and the feeding apparatus 100 as an example: in
a program of the feeding apparatus 100, a program intermediate variable ST01.InfeedState (a state variable of the
feeding apparatus 100) will be assigned to an output link variable DataOuts[0] of the feeding apparatus 100, then an
input link variable Datalns[1000] of the carrying apparatus 400 will acquire the output link variable DataOuts[0] of the
feeding apparatus 100 through ADS communication, and the input link variable Datalns[1000] of the carrying apparatus
400 will be assigned to the corresponding program intermediate variable ST01.InfeedState in a program of the carrying
apparatus 400.
[0046] In an implementation, the feeding apparatus 100 may comprise a controller, a scanner, and a binding device.
[0047] The controller may be used for controlling the scanner to identify the battery cell models of the received battery
cells, and sending the battery cell models to the upper computer 10. In some embodiments, the controller may generate
a control signal when the battery cell models may need to be obtained, and transmit the control signal to the scanner,
so that the scanner may identify the battery cell models after receiving the control signal.
[0048] The scanner is used for identifying the battery cell models of the received battery cells. Exemplarily, the battery
cells may carry identification codes for identifying the battery cell models. For example, the identification code may be
a two-dimensional code, a bar code, a ring code, and the like.
[0049] The binding device is used for performing the binding operation on the set number of battery cells meeting the
conditions, so to obtain the initial material.
[0050] In some embodiments, the feeding apparatus 100 may also comprise a mobile robot and a discharging robot.
The mobile robot clamps and moves the received battery cells, and after performing rectification and positioning oper-
ations by a first turntable station and a second turntable station, the received battery cells are handed over to the
discharging robot. The discharging robot may put the battery cells meeting the conditions into a tray fixture, and after
the battery cells in the tray fixture reach a specified number, the binding device performs the binding operation on the
specified number of battery cells. In some embodiments, the specified number above may be determined according to
a specifically generated battery module, for example, the specified number may be fifty-six.
[0051] Exemplarily, when the mobile robot moves the battery cells, the scanner may scan the identification codes of
the battery cells above, so as to acquire the battery cell models, and then send the obtained battery cell models to the
upper computer 10. In an example, the controller may use an ADS communication protocol to transmit the battery cell
models to the upper computer 10 after acquiring the battery cell models identified by the scanner.
[0052] After receiving the battery cell model of the battery cell, the upper computer 10 may detect whether the battery
cell model is a required model produced currently. In some embodiments, the upper computer 10 may also store detection
results of stages of the battery cell, and may also detect whether a preamble detection process corresponding to the
battery cell model is qualified according to the battery cell model.
[0053] In the embodiment, the clamp apparatus 200 is used for testing the initial material to obtain a material to be
discharged.
[0054] In an optional implementation, the clamp apparatus 200 comprises a formation clamp 210, and the formation
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clamp is used for performing a formation test on the initial material.
[0055] In some embodiments, as shown in FIG. 2, the manufacturing control system also comprises: a lower computer
30.
[0056] In the embodiment, a formation test process may be as follows: the formation clamp 210 adjusts a pressure
applied to the initial material to a first set value after receiving the initial material, and sends a test request command to
the lower computer 30 after a temperature applied to the initial material reaches a second set value. The lower computer
30 is used for performing charging and discharging activation tests on the initial material after receiving the test request
command. The first set value above may be a pressure value needed for the formation test. The second set value may
be a temperature value needed for the formation test. The first set value and the second set value may be determined
according to specific test requirements, and the embodiment of the present application is not limited to specific values
of the first set value and the second set value.
[0057] In an optional implementation, the clamp apparatus 200 comprises a capacity clamp 220. The capacity clamp
220 is used for performing a capacity test on the initial material.
[0058] In the embodiment, a capacity test process may be as follows: the capacity clamp 220 adjusts a pressure
applied to the initial material to a third set value after receiving the initial material, and sends a test request command
to the lower computer 30 after a temperature applied to the initial material reaches a fourth set value. The lower computer
30 is used for performing the capacity test on the initial material after receiving the test request command. The third set
value above may be a pressure value needed for the capacity test. The fourth set value may be a temperature value
needed for the capacity test. The third set value and the fourth set value may be determined according to specific test
requirements, and the embodiment of the present application is not limited to specific values of the third set value and
the fourth set value.
[0059] In some embodiments, the clamp apparatus 200 comprises a plurality of formation clamps 210 and a plurality
of capacity clamps 220.
[0060] Since the duration of the capacity test is longer than that of the formation test, based on this consideration, the
number of the formation clamps 210 may be smaller than that of the capacity clamps 220.
[0061] In an example, the clamp apparatus 200 may comprise five formation clamps 210 and thirteen capacity clamps
220, in a total of eighteen clamps. In some embodiments, the numbers of the formation clamps 210 and the capacity
clamps 220 may be adjusted according to current production situations.
[0062] In some embodiments, during production by the manufacturing control system, the initial material may be
subjected to the formation test first, and then subjected to the capacity test.
[0063] After finishing the formation test and the capacity test, the obtained material to be discharged may be prepared
for discharging.
[0064] In an optional implementation, the manufacturing control system may also comprise: an unloading apparatus
300, and the unloading apparatus is used for performing a discharging preparation operation on the received material
to be discharged.
[0065] Taking out the material to be discharged from the unloading apparatus 300 may indicate completion of a whole
production flow.
[0066] In the embodiment, materials and battery cells may be moved may be moved between various apparatuses
by the carrying apparatus 400.
[0067] In the embodiment, the carrying apparatus 400 is used for, according to a scheduling signal sent by the upper
computer 10, moving an object to be moved between the feeding apparatus 100 and the clamp apparatus 200. The
object to be moved that may be moved by the carrying apparatus 400 may comprise the battery cell, the initial material,
the material to be discharged, and the tray fixture.
[0068] Exemplarily, the carrying apparatus 400 may, according to the received scheduling signal of the upper computer
10, start a corresponding action logic.
[0069] In an example, if the scheduling signal sent by the upper computer 10 is a scheduling signal of discharge of
the feeding apparatus 100, the carrying apparatus 400 may move and place the initial material of the feeding apparatus
100 to the formation clamp 210.
[0070] If the scheduling signal sent by the upper computer 10 is a scheduling signal of discharge of the formation
clamp 210, the carrying apparatus 400 may move and place the material subjected to formation to the capacity clamp 220.
[0071] If the scheduling signal sent by the upper computer 10 is a scheduling signal of discharge of the capacity clamp
220, the carrying apparatus 400 may move and place the material subjected to capacity test to the unloading apparatus
300.
[0072] If the scheduling signal sent by the upper computer 10 is a scheduling signal of discharge of the unloading
apparatus 300, the carrying apparatus 400 may move and place the empty tray fixture to an empty fixture loading place
of the feeding apparatus 100.
[0073] In some embodiments, in the embodiment, the carrying apparatus 400 may be a RGV (Rail Guided Vehicle)
trolley.
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[0074] In an optional implementation, the carrying apparatus 400 may comprise an alabaster paper detection assembly.
[0075] The alabaster paper detection assembly may be used for performing alabaster paper detection on an empty
fixture to be detected, and moving the empty fixture to be detected to the feeding apparatus 100 after the alabaster
paper detection is qualified upon detection.
[0076] In some embodiments, the following formula may be used during detection of the alabaster paper detection
assembly: 

[0077] CheckSignall represents a real value subjected to detection value conversion, iCheckSignal represents an
original reading value, which is a value detected by the alabaster paper detection assembly, and an input 1V voltage
receiving numerical value is 32768.
[0078] An alabaster paper detection function refers to a function of detecting whether alabaster paper models are
replaced correctly and whether newly replaced alabaster paper is skewed or damaged after the alabaster paper models
are replaced due to different depths of alabaster paper materials needed for producing different models of battery cells
by the apparatuses.
[0079] By comparing the CheckSignal1 above with a preset reference value, whether alabaster paper of an empty
fixture to be detected is skewed is determined.
[0080] In an example, the carrying apparatus 400 takes one empty fixture to be detected and then detects whether
the alabaster paper is skewed. If the alabaster paper of the empty fixture to be detected is skewed, the empty fixture to
be detected is placed at an alabaster paper skew replacement place for replacement. If the alabaster paper of the empty
fixture to be detected is not skewed, a normal flow is performed to put the alabaster paper to be detected into an empty
fixture loading port corresponding to the feeding apparatus 100.
[0081] The iCheckSignal in the formula above is a value sent to the PLC of the carrying apparatus 400 after a laser
distance sensor is powered, and the numerical value is too large for calculation. The CheckSignall is a reference value,
and the numerical value of the CheckSignall is small after calculation, which is convenient for comparison and more
intuitive.
[0082] In an optional implementation, the carrying apparatus 400 may comprise: an upper shaft, a lower shaft, and
an upper-lower-shaft grating-ruler closed-loop detection device.
[0083] The upper shaft and the lower shaft are used for clamping the object to be moved.
[0084] In some embodiments, the upper-lower-shaft grating-ruler closed-loop detection device may comprise a dis-
tance sensor. The distance sensor is used for detecting a distance between the upper shaft and the lower shaft.
[0085] In some embodiments, the upper-lower-shaft grating-ruler closed-loop detection device may comprise an alarm
apparatus. The alarm apparatus outputs an alarm signal when receiving an alarm command outputted from the PLC
corresponding to the carrying apparatus 400.
[0086] The upper-lower-shaft grating-ruler closed-loop detection device is used for detecting a detection distance
between the upper shaft and the lower shaft, comparing the detection distance with a current distance between the
upper shaft and the lower shaft, and sending an alarm signal in the case that a distance difference between the detection
distance and the current distance between the upper shaft and the lower shaft is greater than a first set threshold.
[0087] In some embodiments, the current distance between the upper shaft and the lower shaft above may be a
distance determined by a motor of the carrying apparatus 400.
[0088] Exemplarily, upper-lower-shaft grating-ruler closed-loop detection may be achieved by the following formula:

[0089] OutActCheckPos represents an output measurement distance, ActCheckPos represents a current real-time
reading number of a grating ruler, ReadActPos represents a read origin position value of the upper and lower shafts,
and DIF represents a compensation coefficient.
[0090] Comparing the OutActCheckPos above with the first set threshold, if the distance difference between the
detection distance and the current distance between the upper shaft and the lower shaft is greater than the first set
threshold, the alarm signal is sent.
[0091] When a fully closed loop is used in the upper shaft and the lower shaft of the carrying apparatus 400, movements
of the upper shaft and the lower shaft may be detected. For a semi-closed loop, a command is sent to wait for a result,
and the result is used to judge whether a target is executed or not, and whether the execution is correct or not, and an
execution action cannot be changed halfway. For the fully closed loop, whether an execution process is erroneous is
monitored in real time after sending the command, and an error may be corrected or an alarm may be given in time.
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[0092] In an example, if the distance between the upper shaft and the lower shaft of the carrying apparatus 400 is
positioned as 1000, which means that the distance between the upper shaft and the lower shaft is 1 m, an allowable
error may be 5 mm, which means that the first set threshold above is 5 mm. If a detected shaft operation distance
between the upper shaft and the lower shaft during execution and a distance detected by a distance sensor of the upper-
lower-shaft grating-ruler closed-loop detection device exceed the error of 5 mm, the alarm signal is outputted.
[0093] In an optional implementation, the carrying apparatus 400 may comprise a pressure detection device.
[0094] In some embodiments, the pressure detection device may comprise a pressure sensor. The pressure sensor
may be used for detecting a current pressure value of a clamp apparatus 200 to be verified.
[0095] In some embodiments, the pressure detection device may comprise an alarm apparatus. The alarm apparatus
outputs an alarm signal when receiving an alarm command outputted from the PLC corresponding to the carrying
apparatus 400.
[0096] The pressure detection device is used for, after the carrying apparatus 400 moves a pressure verification fixture
to a clamp apparatus 200 to be verified, detecting a current pressure value of the clamp apparatus 200 to be verified
when the clamp apparatus 200 to be verified is operated, comparing the current pressure value with a set pressure value
of the clamp apparatus 200 to be verified, and sending an alarm signal if an absolute value of a pressure difference
between the current pressure value and the set pressure value of the clamp apparatus 200 to be verified is greater than
a second set threshold.
[0097] In an example, after spot inspection of the carrying apparatus 400 is started, the carrying apparatus 400 clamps
and puts the pressure verification fixture into a clamp to be verified (the formation clamp 210 or the capacity clamp 220),
so as to simulate a state of a battery cell tightly pressed in the clamp to be verified, and detect whether a stress of the
pressure verification fixture is within a normal range. For example, when a set pressure of the clamp to be verified is
1000 KG, if a numerical value read by spot inspection when tightly pressing the clamp to be verified ranges from 970
KG to 1030 KG, it is indicated that a current clamp pressure of the clamp to be verified is normal, and the battery cells
may be produced; and if the numerical value exceeds the range of 970 KG to 1030 KG, the alarm signal is outputted.
Therefore, relevant personnel are informed to check a condition of the clamp to be verified, and the relevant personnel
may check a structure or a line of the clamp to be verified.
[0098] In some embodiments, the carrying apparatus 400 may be provided with only one alarm apparatus. If the
distance difference between the detection distance and the current distance between the upper shaft and the lower shaft
is greater than the first set threshold, or if the absolute value of the pressure difference between the current pressure
value and the set pressure value of the clamp apparatus 200 to be verified is greater than the second set threshold, the
alarm may be outputted through the alarm apparatus.
[0099] In an optional implementation, the carrying apparatus 400 may comprise a temperature detection device used
for detecting temperature data at a position of the carrying apparatus 400.
[0100] In some embodiments, the temperature detection device may be an infrared thermometer mounted on the
carrying apparatus 400. Exemplarily, the temperature detection device may be used for detecting a temperature of each
channel of the clamp apparatus 200. Further, the detected temperature may also be compared with a measured tem-
perature of a thermocouple of the clamp apparatus 200.
[0101] The manufacturing control system can be more automated by cooperation of all apparatuses of the manufac-
turing control system provided by some embodiments of the present application above. Further, the feeding apparatus
100 identifies the battery cell models of the received battery cells, and sends the battery cell models to the upper computer
10 for verification, the battery cell model is used as one battery cell in the initial material for subsequent processing after
passing the verification, so that the models are identified, and the battery cells meeting the conditions are selected
according to current needs. Based on the fact that the feeding apparatus 100 may identify the models first before using
the battery cells, according to the current needs, the battery cells may be used as long as the battery cells meet the
current needs, so that the models of the received battery cells of the manufacturing control system may not be limited,
or the manufacturing control system may not only process one model of battery cell, thus improving an application range
of the manufacturing control system.
[0102] Further, by integrating the formation clamp and the capacity clamp in the manufacturing control system, the
manufacturing control system can integrate hot-pressing formation and capacity test into one machine. When in use,
three modes may be set, comprising: full formation, full capacity test, or formation and capacity tests, so that the man-
ufacturing control system is more flexible, and is capable of meeting needs of different scenarios.
[0103] Further, the feeding apparatus is provided with the scanner to collect data of an object during processing, so
that the data may be transmitted and exchanged, thus tracing the data.

Embodiment two

[0104] FIG. 3 is a flow chart of a manufacturing control method provided by an embodiment of the present application.
A specific flow shown in FIG. 3 will be described in detail hereinafter.
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[0105] In step 501, battery cell models of received battery cells are identified.
[0106] In step 502, the battery cell models are sent to an upper computer.
[0107] In step 503, after the upper computer determines that the battery cell models meet conditions, the received
battery cells are stored, and a binding operation is performed on the battery cells meeting the conditions after a number
of the stored battery cells meeting the conditions reaches a set number, so as to obtain an initial material.
[0108] In step 504, the initial material is tested to obtain a material to be discharged.
[0109] In some embodiments, the step 504 may comprise: performing a formation test on the initial material.
[0110] In some embodiments, the step 504 may comprise: performing a capacity test on the initial material.
[0111] In some embodiments, the manufacturing control method may also comprise the following steps of: performing
alabaster paper detection on an empty fixture to be detected, and moving the empty fixture to be detected to the feeding
apparatus after the alabaster paper detection is qualified upon detection.
[0112] In some embodiments, the manufacturing control method may also comprise the following steps of: detecting
a detection distance between an upper shaft and a lower shaft of a carrying apparatus 400, comparing the detection
distance with a current distance between the upper shaft and the lower shaft, and sending an alarm signal in the case
that a distance difference between the detection distance and the current distance determined by the upper shaft and
the lower shaft is greater than a first set threshold.
[0113] In some embodiments, the manufacturing control method may also comprise the following steps of: after the
carrying apparatus 400 moves a pressure verification fixture to a clamp apparatus to be verified, detecting a current
pressure value of the clamp apparatus to be verified when the clamp apparatus 200 to be verified is operated, comparing
the current pressure value with a set pressure value of the clamp apparatus to be verified, and sending an alarm signal
if an absolute value of a pressure difference between the current pressure value and the set pressure value of the clamp
apparatus to be verified is greater than a second set threshold.
[0114] In some embodiments, the manufacturing control method may also comprise the following step of: detecting
temperature data at a position of the carrying apparatus 400.
[0115] In the several embodiments provided in the present application, it should be understood that the disclosed
system and method may also be implemented in other ways. The system embodiment described above is only exemplary,
for example, the flow charts and block diagrams in the drawings show the possibly implemented architectures, functions,
and operations of the system, the method and the computer program product according to the several embodiments of
the present application. In this regard, each block in the flow charts or the block diagrams may represent one module,
one program segment, or a part of code. The module, the program segment, or the part of code contains one or more
executable instructions for implementing specified logical functions. It should also be noted that in some alternative
implementations, the functions noted in the blocks may also occur in a different order from those noted in the drawings.
For example, two consecutive blocks may actually be executed in substantially parallel, and sometimes may be executed
in a reverse order, depending on the functions involved. It should also be noted that each block in the block diagrams
and/or flow charts, and the combinations of the blocks in the block diagrams and/or flow charts, may be implemented
with dedicated hardware-based systems that perform specified functions or actions, or may be implemented with the
combinations of dedicated hardware and computer instructions.
[0116] The above descriptions are only preferred embodiments of the present application and are not intended to limit
the present application. For those skilled in the art, the present application may have various modifications and changes.
Any modification, equivalent replacement, or improvement made without departing from the spirit and principle of the
present application should fall within the scope of protection of the present application. It should be noted that: similar
reference numerals and letters indicate similar items in the following drawings, so once one item is defined in one
drawing, it does not need to be further defined and explained in the following drawings.
[0117] The above descriptions are only specific embodiments of the present application, but the scope of protection
of the present application is not limited to this. Those skilled in the art can easily think of changes or substitutions within
the technical scope disclosed by the present application, and all the changes or substitutions should be covered by the
scope of protection of the present application. Therefore, the scope of protection of the present application should be
subjected to the scope of protection of the claims.

Claims

1. A manufacturing control system, comprising a feeding apparatus, a clamp apparatus, and a carrying apparatus,
wherein:

the feeding apparatus is used for identifying battery cell models of received battery cells, sending the battery
cell models to an upper computer, storing the received battery cells after the upper computer determines that
the battery cell models meet conditions, and performing a binding operation on the battery cells meeting the
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conditions after a number of the stored battery cells meeting the conditions reaches a set number, so as to
obtain an initial material;
the clamp apparatus is used for testing the initial material to obtain a material to be discharged; and
the carrying apparatus is used for, according to a scheduling signal sent by the upper computer, moving an
object to be moved between the feeding apparatus and the clamp apparatus, wherein the object to be moved
comprises the battery cell, the initial material and the material to be discharged.

2. The manufacturing control system of claim 1, further comprising:

an unloading apparatus used for performing a discharging preparation operation on the received material to be
discharged; and
the carrying apparatus further used for moving the material to be discharged from the clamp apparatus to the
unloading apparatus.

3. The manufacturing control system of claim 1, wherein the carrying apparatus comprises:
an alabaster paper detection assembly used for performing alabaster paper detection on an empty fixture to be
detected, and moving the empty fixture to be detected to the feeding apparatus after the alabaster paper detection
is qualified upon detection.

4. The manufacturing control system of claim 1, wherein the carrying apparatus further comprises: an upper shaft, a
lower shaft, and an upper-lower-shaft grating-ruler closed-loop detection device;

the upper shaft and the lower shaft are used for clamping the object to be moved; and
the upper-lower-shaft grating-ruler closed-loop detection device is used for detecting a detection distance be-
tween the upper shaft and the lower shaft, comparing the detection distance with a current distance between
the upper shaft and the lower shaft, and sending an alarm signal in the case that a distance difference between
the detection distance and the current distance determined by the upper shaft and the lower shaft is greater
than a first set threshold.

5. The manufacturing control system of claim 1, wherein the carrying apparatus further comprises: a pressure detection
device; and
the pressure detection device is used for, after the carrying apparatus moves a pressure verification fixture to a
clamp apparatus to be verified, detecting a current pressure value of the clamp apparatus to be verified when the
clamp apparatus to be verified is operated, comparing the current pressure value with a set pressure value of the
clamp apparatus to be verified, and sending an alarm signal if an absolute value of a pressure difference between
the current pressure value and the set pressure value of the clamp apparatus to be verified is greater than a second
set threshold.

6. The manufacturing control system of claim 1, wherein the carrying apparatus further comprises: a temperature
detection device; and
the temperature detection device is used for detecting temperature data at a position of the carrying apparatus.

7. The manufacturing control system of claim 1, wherein the feeding apparatus comprises: a controller, a scanner,
and a binding device;

the controller is used for controlling the scanner to identify the battery cell models of the received battery cells,
and sending the battery cell models to the upper computer;
the scanner is used for identifying the battery cell models of the received battery cells; and
the binding device is used for performing the binding operation on the set number of battery cells meeting the
conditions, so to obtain the initial material.

8. The manufacturing control system of claim 1, wherein the clamp apparatus comprises a formation clamp; and
the formation clamp is used for performing a formation test on the initial material.

9. The manufacturing control system of claim 8, further comprising: a lower computer, wherein:

the formation clamp is further used for adjusting a pressure applied to the initial material to a first set value after
receiving the initial material, and sending a test request command to the lower computer after a temperature
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applied to the initial material reaches a second set value; and
the lower computer is used for performing charging and discharging activation tests on the initial material after
receiving the test request command.

10. The manufacturing control system of claim 8, wherein the clamp apparatus comprises a capacity clamp; and
the capacity clamp is used for performing a capacity test on the initial material.

11. The manufacturing control system of claim 10, wherein the clamp apparatus comprises a plurality of formation
clamps and a plurality of capacity clamps; and
the number of the formation clamps is smaller than that of the capacity clamps.

12. A manufacturing control method, comprising the following steps of:

identifying battery cell models of received battery cells;
sending the battery cell models to an upper computer;
after the upper computer determines that the battery cell models meet conditions, storing the received battery
cells, and performing a binding operation on the battery cells meeting the conditions after a number of the stored
battery cells meeting the conditions reaches a set number, so as to obtain an initial material; and
testing the initial material to obtain a material to be discharged.
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